Histochemical localization of galactose-containing glycoconjugates in sensory neurons and their processes in the central and peripheral nervous system of the rat.
We studied the distribution of sugar residues in the oligosaccharide chains of complex carbohydrates in tissue sections of rat spinal cord, brainstem, and sensory ganglia using twelve lectin-horseradish peroxidase conjugates. Glycoconjugates containing terminal galactose residues were localized apparently in the Golgi apparatus in a population of predominantly small B-type neurons in spinal and trigeminal ganglia. Large A-type neurons rarely showed reactivity with galactose-binding lectins. A cells stained for glycoconjugates with N-glycosidically linked oligosaccharides and glycogen. The central and peripheral processes of the small neurons, mostly unmyelinated C fibers in sensory roots and spinal nerves, contained an abundance of glycoconjugates with terminal alpha-galactose residues. The central projections and terminals of small to medium-sized primary sensory neurons in the spinal and trigeminal ganglia were visualized in Lissauer's tract and the substantia gelatinosa in the spinal cord, and in the spinal trigeminal tract and the nucleus trigeminus in the lower medulla with lectins specific for terminal alpha-galactose residues. In addition, fibers of the solitary system and the area postrema were reactive with these lectins. The peripheral and central nervous system elements with affinity for galactopyranosyl-specific lectins correspond in distribution with neuroanatomical regions thought to be involved in the transmission and relay of somatic and visceral afferent inputs such as pain and temperature. Such specific localization of a glycosubstance to a distinct subpopulation of neurons and their peripheral and central processes suggests that the particular glycoconjugate may be of physiological significance.